In this paper, we describe how by embracing a first-person design perspective we engaged with the uncomfortable to successfully gain insight into the design of affective technologies. Firstly, we experience estrangement that highlights and grounds our bodies as desired in the targeted technology interaction. Secondly, we understand design preconceptions, risks and limitations of the design artifacts.
INTRODUCTION
In recent years, the design of affective health technologies has been highly promoted, thanks to the potential market that accompanies health monitoring [1, 6] . Advances in ubiquitous computing capabilities, such as the widespread adoption of mobile technologies capable of demanding processing and monitoring tasks or the lowering of sensor costs have greatly contributed to this growth. At the same time, voices in HCI and technology design have been pointing to the limitations in affective technology deployments [7] , paving the way to design approaches that can better address the ethical concerns underpinning end users' vulnerabilities. The role of desinger's emotions and body in design has been previously addressed in HCI research [9, 10] .
In this work, we describe how our experience of using a firstperson design perspective [2, 8] in an attempt to leverage the body and explore the use of biosensors for arousal representation led us to some uncomfortable experiences that allowed us to articulate some relevant design insights.
BACKGROUND
Supporting a healthy affective life is one of the main goals of today's mental health and well-being research agenda, given the prevalence of stress or depression. The World Health Organization [5] , for instance, sets global targets (year 2020) that underline the importance of policy making to address mental well-being. Recently, Sanches et al. [7] did a systematic review of HCI and affective health research by analyzing the limitations of technology-based approaches to specific affective disorders and highlighted how ethical values are often overlooked. Other HCI work has shown how biosensors offer the opportunity to create interactions with personal technology that foregrounds affect, far from the economization of health or self-improvement, performance-based paradigms [3] . AffecTech 1 is a large interdisciplinary research project addressing the development of affective health technologies that can support people to become more emotionally aware and able to effectively regulate their emotional responses. Within the AffecTech project, in our attempt to create alternative technology-mediated interactions, we draw upon recent work that focuses on interesting representations of biosensing information [13] . In particular, we take inspiration from examples such as electrodermal activity (EDA) represented in social settings [4] , making use of different materials, and combine it with evocative body-centered explorations of actuators [15] . In our research we often adopt a first-person design perspective, engaging with the felt body as the main design resource, i.e. the body as it feels. We design through and for the body.
GETTING UNCOMFORTABLE: DESIGNERLY EXPLORATIONS
Below we describe our first-person account of two design approaches that use our bodies as resource for designerly explorations.
Bodily interactions to design for the body
In order to inform the design of novel, more embodied interactions and artifacts, we borrowed ideas from design practices which suggest that body-centered exercises can potentially inform this process. These exercises are accompanied by pre-and post-sessions in which participants reflect on the experienced qualities felt during the exercises and how they can inform the targeted technology interaction. To inspire our designs, we, in groups, engaged in two bodily exercises described below. These exercises were led by professional instructors, who stressed the need to stay in a non-judgmental state, just accepting the perceptions that arise.
(1) Contact Improvisation: Contact improvisation dance [11] is a form of partner dance that highlights the properties of touch, weight sharing and fosters the use of contact points to create movement improvisation centered in the present. This is a practice that we included in our design process involving participants of both genders and with different design expertise. By means of movement exercises we explored non-verbal negotiations on what is allowed, what one's movement limitations are, and how our body or bare contact is used to inform the interlocutors about one's current intentions. When being in the middle of a contact improvisation performance, we found ourselves interacting with other people. It was not until that precise moment that we realized how clumsy our movements were. The hands, the touching points we used, were more sweaty and shakier than we would expect. Although gaze and eye contact keep us attached to the dance partner, the communication of decisions such as changes of speed during the dance practice or the intention to move arms in a broader range were hard to achieve. As the exercise flows, discomfort gives way to agreements. Slowly, you realize what your own body is capable of, as well as your partner's. In some occasions, such close interactions raised 1 www.affectech.org our insecurities related to gender dynamics and intricate hierarchies ruling our interpersonal relationships. This discomfort, in turn, highlighted even more the communication challenges faced. (2) Yoga: Yoga, the ancient tradition aiming to bring physical awareness to the body, can provide valuable tools for the designers to focus on proprioception and the felt body. By engaging in a yoga exercise in a group setting along with other researchers, we started following the movements of the instructor. We were doing yoga for the first time. However, some of the participants were regulars and were very comfortable following the movements. We, instead, were falling down, often looking at the instructor trying to correct our postures, sweating and even laughing at our mistakes and at other participants'. The whole session lasted for about 45 minutes and at the end, we were extremely exhausted. After struggling with physically demanding postures, we were left with uncomfortable aches, heightened awareness of the involved body parts, and with a vivid notion of the body barriers we had stumbled upon. The use of yoga exercises is for us is a means of understanding how our body responds to our commands, and how our assumptions of its limitations are actually confirmed or challenged through direct experience.
EDA to vibrotactile exploration
Affect is often measured in terms of arousal by using the intensity (high or low) and valence (positive or negative) of an emotion. Existing research on affective technologies uses a variety of biosensory data to measure these two dimensions of affect. The most common of these are electrodermal activity (EDA) sensors to estimate levels of arousal and heart rate sensors to infer stress levels. EDA is a simple measure of changes in skin conductance that uses two detachable electrodes to help users determine the level of physiological arousal. Another common measure is heart rate assessment used to determine stress. This measure needs the assessment of heart rate variability (HRV), requiring computationally demanding processing and access to reliable electrocardiography or pulse sensors that need to be worn over long periods. With the growing HCI interest in materials and materiality [14] , increasing research has started exploring novel ways of representing biosensory data by testing different actuator-based technology [3, 4, 12, 13, 15] . Following this material trend, we started connecting actuators and biosensors to represent biosensory data in daily life settings. Since we target the design of technologies that feel close to the body, our goal was to place the actuators on the body. Therefore, we wanted to consider lightweight actuators that can be easily placed on different body parts. Vibrotactile feedback in the form of small vibrating discs stood out, as these motors are very small in size, requiring very low power to operate and being easily controlled through common prototyping platforms such as Arduino. A design decision was then to couple EDA data to vibrotactile actuations on a wearable wristband (Figure 1 ) to create emotional awareness. We used an EDA sensor which works by attaching two electrodes on the fingers on one hand. To explore how the sensor behaves in real-life settings, we (the designers) decided to use the sensor and actuator on our wrist and go about in our daily lives for 2 days. The reason for this was to analyze skin conductance changes through vibrotactile actuation, as well as wearability and comfort, in daily life settings. On the first day, we wore the sensor on two fingers which was linked to a vibrotactile band on the wrist. However, after using it for just 20 minutes, the fingers started to feel tightened and felt as if the blood flow stopped. This was because electrodes were too tight around the fingers. After spending some time to loosen the strap around the electrodes, we wore the sensor again and this time it felt a little better. Later in the day, one of the researchers had to type something on the computer, he felt that it was difficult to bend the fingers with sensor wrapped around. As soon as the fingers bent, the vibration motors started to actuate because of the movement artifacts produced by the electrodes against the fingers. Being unable to work, he felt quite frustrated and decided to go to gym. While opening the door of the gym, the wearable started to actuate, which was very confusing in the beginning. However, he quickly realized that the vibration motors always actuate whenever he touches some metal surface because of changes in skin resistance. This meant that as soon as there was a contact with any metal equipment, the vibrations appeared and did not stop. So, he ended up spending the whole gym session with vibrotactile sensations on the wrist until the battery went out which felt very uncomfortable and annoying. On the second day, the same researcher went to the supermarket. However, he quickly realized that people were staring at the device probably because of its low-fidelity nature and the device itself being something different. This invited several people questioning him what the device is and what exactly it does. In turn, this got him very uncomfortable and self-conscious, ultimately avoiding to wear the device in public for the rest of the day.
DISCUSSION
We would like to highlight that our design explorations never targeted experiencing discomfort. Experiencing the uncomfortable is something we came across during our design research, which led to important observations.
Interestingly enough, what our research taught us is that when engaging with the first-person design perspective, discomfort is a recurrent topic in our research path. Far from discouraging it, discomfort emerged as an indicator towards aspects that we, as designers, overlook when crafting a particular interaction. By engaging with the uncomfortable, i.e. by experiencing the affordances of the embodied interactions that we are designing for, together with the exploration of our body boundaries, we came to important insight for the design of affective technology. By letting our bodies go into unknown interactions, we became aware of our own body limits and how the technology behaves during different bodily interactions. It is only by spending time exploiting the touch in contact improvisation dance, or by attempting to achieve physically demanding yoga postures, that we understood to what extent our body can be used to drive interactions. By wearing an EDA-based, vibrotactile wristband, we realize that potential ethical issues are embedded in our technology and its use in social contexts. Experiencing uncomfortable aspects attached to the experiences was crucial in order to leave a strong and long-lasting imprint of what limitations our technology brings up.
What we believe these recounts show is how the uncomfortable connected with the first-person perspective to inform our design process. These reflections also allowed us to reconsider with fresh eyes the ethical concerns, use-case scenarios, and design limitations. As nicely shown in the Soma Design Manifesto [15] , "we disrupt the habitual to engage with the familiar". We definitely can link the experience of being uncomfortable with "disrupting the habitual". Moreover, we believe discomfort is something so painfully vivid, that insights gained from it are more powerful and long-lasting. The current work, being part of the ongoing broader work on affective and self-reflection technology design, should be seen as a call for action. We call for engaging in first-person design and experiencing the uncomfortable to, as we depicted here, unveil the design preconceptions and enhance the role of our body in mediating technology interactions.
